Abstract. In BTA spectra of the supernova SN 2006aj, identified with the X-ray flash (XRF) and gamma-ray burst XRF/GRB 060218/SN 2006aj, we detected details interpreted as hydrogen lines, which is a sign of stellar-wind envelope around a massive progenitor star of the gamma-ray burst. Results of modeling two early spectra obtained with the BTA in 2.55 in spectra of the gamma-ray burst afterglow were detected for the first time.
Fig.
1 represents the spectra obtained with the 6-meter telescope (Fatkhullin et al. 2006 ). Like the case of GRB 030329/SN2003dh (Sokolov et al. 2003) , the spectra of XRF 060218/SN2006aj are among the earliest spectra obtained with a high signal/noise ratio (as is shown in Table 1 ), which permits applying the interpretation methods usually used for spectra of Type Ic SNe (Branch et al. 2001 ; Elmhamdi et al. 2006 ).
As was shown by Campana et al. (2006) , both the XRF itself and the UV burst in about 10-11 hours after XRF 060218, and then the UV excess in early spectra of the afterglow can be explained by interaction between the SN shock and a stellar-wind envelope around the massive progenitor star. This is a so-called "shock breakout" effect (the shock breaks out through an envelope around a collapsing and exploding star core).
Such an effect for core-collapse SNe Ib/c and SNe II has been known for a long time already (Colgate, 1968 Due to detecting XRF 060218/SN2006aj in the beginning of the SN burst, i.e. before the shock breakout, we managed to observe motion of the shock inside the stellar-wind envelope (the shock breakout effect) during the first two hours as an X-ray flash (XRF) with thermal spectrum.
From Table 1 it is seen that BTA spectra refer to minimum in the light curve, i.e. we observe the transition from phase 1 of thermal emission related to the shock breakout to "surface" of the stellar-wind envelope (the first peak in Fig.2 ) to phase 2 of the subsequent increasing of SN brightness with maximum in ≃10 days in 
1) Energy of the X-ray and UV flashes:
Light curves of the XRT (0.3-10 keV) and UVOT ranges are given in the paper by Campana et al. (2006) . Ibidem, there is an estimate of energy radiated in gamma-and X-rays during the first two hours when the shock has been still moving (breaking out) through the wind. Energy release in the X-ray (XRT) flash is equal to ∼ 6 × 10 49 erg. Then, in about 8-11 hours, the UV (UVOT) light curve shows a powerful peak (the first maximum in our Fig.2 ) caused by the shock breakout to the surface or, more exactly, to the outer boundary of the stellar-wind envelope when it becomes sufficiently transparent. It is this UV burst that is the Colgate shock break-out effect (Colgate 1968) . Energy released in this UV flash in the Swift/UVOT range during ≈ 28 hours and estimated from data of the paper by Campana et al. (2006) gives the number of the same order ∼ 3 × 10 49 erg, which directly says about identical nature of the X-ray (XRT) and UV (UVOT) flashes/bursts.
2) Evolution of temperature:
At first, when the shock breaks out through the wind envelope and energy is released mostly in X-rays, the thermal spectrum corresponds well to the temperature kT ≈ 0.17 keV hours. Thus, it is thought that the temperature can be even lower, less than 10000 K, by the moment of our first spectral observation (2.55 days after GRB, see Table 1 ), in accordance with estimates of the temperature decrease rate adduced in the paper by Campana et al..
3) Size of the stellar-wind envelope:
From the data given in the paper by Cam- determining, which is also indicated by strong blue excesses in our spectra (Fig. 1) . But, as is seen from the UBVR light curves ( fluxes from night to night, a bright stellar-like object was set at the input slit together with the optical transient (see Fig. 3 ). In all, 4 exposures were obtained in the first and second periods. We did not detect any short-time variability within these observational periods, therefore we summed all 4 individual spectra to get a higher signal/noise ratio. Figure 1 shows average spectra in every night, Table I . lists average epochs of these spectra.
Then observational spectra ( When interpreting early spectra, this opticallythick photosphere emitting a continuum blackbody spectrum in some cases can be identified with the shock. At least this is valid in the first days (T sp =1.95d and 2.55d from Table 1 The first spectrum taken right after the bright UV burst (Fig. 2) , is easily modeled for a rather simple set of parameters. We have chosen temperature of the photosphere (t bb ) used in fitting the energy distribution in the spectrum in In our second spectrum for T sp =3.55 days (see Fig. 1 with observed wavelengths) we see some absorption at 6300Å interpreted here as a strongly blue-shifted "remnant" of the Hα PCyg profile. The best fitting of the synthetic spectrum to the observed one corresponds to the case denoted as "the detached case" in Fig. 4 , when a part of the wind envelope has already detached from the photosphere. I.e. contribution of the thermal burst (Fig.2) is quickly decreasing and the shock is becoming more and more transparent -the photosphere phase of the SN envelope expansion begins (Branch et al. 2001 ).
We were modelling this second spectrum within the velocity range 18000 km s −1 < v < 24000 km s −1 (see Fig. 6 of rest wavelengths with z=0). The synthetic spectrum which is the closest to the observed one is the spectrum with parameters of the model from Table 3 , where the photosphere velocity is equal to 18000 km s −1 , and its temperature is t bb = 8200 K. In the syn- A wide absorption with minimum near 6100Å (Fig. 6) can be described by influence of HI for "the detached case" (Fig. 4) at τ = 0.16. In this region (≈ 5700 − 6500Å in Fig. 6 ) the synthetic spectrum is characterized by a smoothed emission from the red side and a strongly blue-shifted absorption with minimum near 6100Å -"the remnant" of the Hα PCyg profile of the line HI.
Thus, in T sp =3.55 days, hydrogen has already detached from the photosphere and the corresponding layer moves at a velocity of 24000 km s −1 (see Table 3 ). Here also all ions were taken with the small values τ < 0. 
Evolution of spectrum of SN 2006aj
and other core-collapse SNe.
A wide and low-contrast feature in the spectrum of the XRF060218/SN2006aj afterglow with minimum at ≈6100Å (in rest wavelengths)
can be traced in all early spectra obtained with our and other telescopes starting from Feb 21.70
UT (see Table 1 ). The spectrum which is the closest in time (Feb 21.93 UT) to our second spectrum from Table 1 Table 3 ). This corresponds to the detached case in Fig. 4 . As a result, the mass of the HI layer turns out to be ∼0.0006M ⊙ , and its distance to the center by this time -3.55 days after the beginning of the SN explosion -is in any case not less than 7.36 x 10 14 cm. (Table 1) , it may be said that we observe evolution of optical spectra of the core-collapse Table III at which the absorption with minimum about 6100Å is described by suppressing influence of HI for "the detached case". This is a strongly blue-shifted part of the Hα PCyg profile at the velocity of expansion of the detached HI layer equal to
